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LETTERS TO THE EDITOR
Does Exercise Training Deteriorate
Ventricular Function?
We read with great interest the article by Jugdutt et al
. (1) reporting
on left ventricular function deterioration in some patients with
anterior Q wave myocardial infarction who were involved in an
exercise training program
. The points of view of this experienced
group deserve special attention and consideration . However, some
questions arise on the methodologic points of this research .
First, the authors (I) mention that medications were not manip-
ulated and this fact may be crucial in the interpretation of the
results . Table I reveals that 4 (16 .6%) of 24 patients in the control
group received digitalis versus 0% in the study groups
. Similarly,
two control subjects (8 .3%) received an inotropic agent (nonspeci-
fied)   none of the patients in the active groups were on this
medication. Diuretics were received by seven control subjects
(2 .1%) and three study subjects (23%) . Beta-adrenergic blocking
agents were employed in nine control subjects (37 .5%) and nine
study patients
(6  .27() . The overall analysis of medication data
demonstrates that digitalis, inotropic drugs and diuretics were
concentrated predominantly in the control group . In addition . med-
ications presenting negative inotropic effects . such as beta-blockers .
were received by the study patients in almost twofold proportion .
These striking differences in medication between the two groups
may explain, per se, the better outcome of the control group .
Second, exercise and control patients were grouped on the basis
of initial left ventricular asynergy, and patients presenting with
<181/( or -18% asynergy were considered separately . Analysis of
data shows that three subjects (50%) of the exercise group (group 2)
presented a past history of heart failure in contrast to two (0
.8%) of
the control group (group 4) . Similarly, values for peak creatine
kinase and total left ventricular asynergy were greater in group 2 .
This group also presented a worse New York Heart Association
functional class score . Overall data show that patients of exercise
group 2 were sicker than were patients of control group 2 .
Third, left ventricular ejection fraction is one of the main
variables utilized by the authors (I) . However, its variability in the
same subjects may affect the reliability . Modifications in preload or
afterload may inflict substantial variations in ejection fraction val-
ues . For example . postprandial state leads to afterload reduction .
which raises ejection fraction . This increment is especially marked
in patients with moderately depressed basal ejection fraction (2)
such as those included in the study . In longitudinal studies of these
types of patients in which each subject is his own control, a rigorous
mealtime schedule should be implemented . It is not clear what the
policy of the authors was in regard to this
  if this fact is not taken
into consideration, conclusions based on ejection fraction variations
will be misleading even within the framework of a careful and
sophisticated echocardiographic technique as employed by the au-
thors
. In addition, the inclusion of a left ventricular function indicator
that is independent of preload and afterload changes-such as pres-
sure/volume ratio-should be helpful in the evaluation of patients .
At our institution, patients with impaired left ventricular function
were included in individually adjusted training programs   after 24
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months of ergometric arm training they presented a significant
improvement in physical working capacity and ejection fraction at
rest and at exercise (3)
. This is a small group and our results should
be considered with care
. However, we believe that the opposite
results obtained by Jugdutt et al . (I) may reflect the facts that the
exercise group presented worse basal physiologic data compared
with the control group and was less protected by medication . In
addition, an eventual lack of standardization of timing of echocar-
diographic measurements may affect the validity of their results .
ENRIQUE Z. FISMAN, MD
JAN J . KELLERMANN, MD, FACC
The Chaim Sheba Medical Center
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Reply
The points made by Fisman and Kellermann are valid . We agree that
studies of the effect of exercise training on left ventricular function
should be standardized with regard to the timing of the exercise
studies and the timing of studies of function . Similarly, the use of
drugs that modify left ventricular function should be controlled . In
addition, we feel that the timing of the exercise training program in
relation to the indexed acute myocardial infarction episode is very
important because the healing process might not be complete even
at 6 weeks after the acute infarct (I ) . A further consideration is that
the use of drugs that can potentially modify infarct expansion and
the healing process (2) must be controlled .
The aim of our study was to determine the effect of a standard
low level exercise program on left ventricular function and topog-
raphy in a group of patients who survived acute Q wave myocardial
infarction of moderate size and were referred for cardiac rehabilita-
tion 15 weeks (range 6 to 37) after the acute event . The low level
exercise program has been extensively evaluated previously (3) and
shown to be effective in improving physical fitness in both normal
subjects and patients with heart disease . The results of our study
emphasize the importance of assessing regional left ventricular
function and topography . Thus, patients with > 18% of left ventric-
ular asynergy on the initial echocardiogram had more regional shape
distortion, expansion and thinning before training and developed
further functional and topographic deterioration with training
. There
was no statistically significant difference in medications among the
groups .
The frequency of heart failure in exercise group 2 and control
group 4 was also not different (3 of 6 versus 2 of 13
.
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Yates' correction, p <
0 .4) . The initial mean values of peak creatine
kinase (2,305 versus 2,071 IU/liter), creatine kinase infarct size (35
versus 34 gEq), New York Heart Association functional class (2
.3
versus 2 .0) and total left ventricular asynergy (32 versus 26) were
not significantly different comparing exercise group 2 and control
group 4 . It is our policy to standardize the timing of exercise tests
and echocardiograms for longitudinal studies . Exercise tests were
done according to a standardized protocol at least 2 h postprandial
and in mid-morning
. Echocardiograms were also performed accord-
ing to similar standardized protocol . i .e ., mid-morning and at least
2 h postprandial . Although it is not yet published, we have com-
pleted a larger prospective study of a standard low level cardiac
rehabilitation protocol and the results confirm the conclusions of our
article
.
We have not studied the effect of 24 months of ergometric arm
training on left ventricular function and topography after moderate
transmural anterior myocardial infarction
. The study of Kellermann
et al . (Ref . 3 of the letter of Fisman and Kellermann) did not focus
on careful evaluation of left ventricular function and topography by
tomographic imaging using serial two-dimensional echocardiog-
raphy. One important pathophysiologic point of our results is that
exercise training might be injurious in patients with an extensive
transmural infarct that has not healed completely . Another impor-
tant point is that echocardiographic measurements identified pa-
tients in whom low level exercise training has no deleterious effect
on left ventricular function and topography .
BODH 1. JUGDUTT, MD, FACC
TISSA C
. KAPPAGODA . MD, FACC
University of Alberta
Edmonton, Alberta, Canada T6G 2R7
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Disposable Equipment and
Environmental Pollution
The other day I was showing a visiting Chinese colleague around our
hospital when we stopped at the corridor outside the cardiac
catheterization laboratory . He saw perched outside of the labora-
tory door a large plastic bag filled with disposable surgical gowns,
surgical gloves, surgical drapes, plastic syringes, adapters, scalpels,
scissors, hemostats and infusion sets . When I told him what they
were and that they were destined to be discarded as trash, he was
utterly astonished . Then I took him into the laboratory to watch a
cardiac catheterization . He could hardly believe his eyes when he
saw all kinds of disposable catheters with or without balloons or
electrodes attached to them, spring guide wires, pacemaker leads,
endotracheal tubes, suture materials, electrocardiographic pads and
leads, half empty bottles of contrast medium and a complete
pericardiocentesis tray discarded after one use or even unused once
their sterile packages had been opened .
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1, like most Americans, take the matter of disposable equipment
for granted . Twenty years ago very little disposable equipment was
used in the cardiac catheterization laboratory, and I believe I am
right in saying that this same procedure, at that time, would hardly
have generated more than a handful of refuse . In today's hospital
reusable equipment is rapidly being replaced by disposables . The
introduction of a never ending variety of disposable goods has not
only increased the amount of trash to record levels but it has also
contributed to environmental pollution
. This situation is not going to
change as long as the medical industry continues to populate the
convention halls and hospital purchasing departments with an army
of salespeople determined to push their disposables on one hand,
and the belief of the hospitals that disposables avoid the logistic
problems of cleaning, washing, sorting, packaging and sterilizing on
the other hand .
When my colleague from China bashfully asked the nurse in the
laboratory if he could take the items she threw away and reuse them
in his own laboratory in China after thorough and meticulous
cleansing, she gladly complied . I think I have found a solution to the
problem of disposable glut . Why not ship all the disposable equip-
ment after their one time use to the Third World countries? By doing
so, you not only are helping these developing countries by sending
them all the products of modern technology without spending an
extra penny from your budget, but you are helping to curtail the
problem of environmental pollution
.
TSUNG 0. CHENG, MD. FACC
George Washington University Medical Center





In Table I of Ellis and Topol (J Am Coll Cardiol
1 8  ;13 1425-30), the artist's renditions of the ex-
panded configuration of the Wallstent and the Gian-
turco stent were inadvertently switched
. The correct
configurations are shown below
 
Expanded Configuration
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